Rat neuropeptide Y precursor gene expression. mRNA structure, tissue distribution, and regulation by glucocorticoids, cyclic AMP, and phorbol ester.
Rat brain neuropeptide Y precursor (prepro-NPY) cDNA clones were isolated and sequenced in order to study regulation of the prepro-NPY gene. Rat prepro-NPY (98 amino acid residues) contains a 36-residue NPY sequence, followed by a proteolysis/amidation site Gly-Lys-Arg, followed by a 30-residue COOH-terminal sequence. The strong evolutionary conservation of rat and human sequences of NPY (100%) and COOH-terminal peptide (93%) suggests that both peptides have important biological functions. In the rat central nervous system, prepro-NPY mRNA (800 bases) is most abundant in the striatum and cortex and moderately abundant in the hippocampus, hypothalamus, and spinal cord. The rat adrenal, spleen, heart, and lung have significant levels of prepro-NPY mRNA. Regulation of the prepro-NPY mRNA abundance was studied in several rodent neural cell lines. PC12 rat pheochromocytoma and N18TG-2 mouse neuroblastoma cells possess low basal levels of prepro-NPY mRNA, while NG108-15 hybrid cells possess high levels. Treatment of PC12 cells with a glucocorticoid such as dexamethasone or elevation of cAMP by forskolin increased the prepro-NPY mRNA level 2-3-fold or 3-10-fold, respectively. In N18TG-2 cells dexamethasone and forskolin synergistically increased prepro-NPY mRNA 7-fold. Treatment of PC12 cells with the protein kinase C activator phorbol 12-myristate 13-acetate alone elevated prepro-NPY mRNA marginally, but the phorbol ester plus forskolin elicited 20-70-fold increases, which were further enhanced to over 200-fold by dexamethasone and the calcium ionophore A23187. These results indicate that NPY gene expression can be positively regulated by synergistic actions of glucocorticoids, cAMP elevation, and protein kinase C activation.